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Ground SAR radar demonstrator
GOALS AND SCOPE OF THE PROJECT:
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The goal of the project is to design and build simple FMCW radar, working in 2.4GHz band, for distance and velocity measurement, and imaging with the use of the synthetic aperture. Synthetic aperture is created by moving the radar’s head along the 2m rail. Each of the high frequency modules in the radar will be designed and implemented by the students, premade modules, such as mixer or amplifier, can also be used depending on the complexity of a task. Baseband signal will be discretized and fully processed on a PC. The project also includes development of the software for signal processing and results visualization. It is recommended to use high level programming environments, such as Matlab, Python.
RESULTS:

1. Realized and performed measurements of the antenna array and tubular antennas
2. Designed and realized second version of power amplifier
3. Assembled the device and placed it in the casing, shielding the front-end components in aluminum cases
4. Implemented, in the LabVIEW environment, the application for data acquisition, signal processing and visualization of the results: SAR imaging, measurement of distance and velocity
5. Performed measurements in laboratory and real environment
CHARACTERISTICS OF THE SOLUTION, FURTHER DIRECTION OF WORK:

Characteristics:

1. Radar’s center frequency is 2.45GHz and the bandwidth is 90MHz
2. Radar’s maximum range is in tens of meters
3. Output power of the transmitter is constrained by the ISM band’s norms and will be 20dBm
4. The software was developed in LabVIEW environment, with the addition of algorithms written in Matlab
5. Radar’s range resolution is approximately 1.5m
6. The device is utilizing linear modulation working with continuous wave (FMCW)

Further direction of work:

1. Optimization of the algorithms and achieving capability of real time imaging 
2. Optimization of power consumption
3. Enhancement of the device’s maximum range
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Figure 1 Assembled device
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Figure 3 Second version of power amplifier
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Figure 2 Assembled device
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Figure 4 One of the tubular antennas
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Figure 6 Power supply module

Figure 5 Low frequency amplifier
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